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Abstract  
 
Many countries seek to become a global logistics center linking major 
trading ports. They are competitively constructing container ports. The 
aggressive competition creates overcapacity situation in the container port 
sector. Massive investments are required to construct container ports with 
terminals, docks, storage areas and hinterlands. Nevertheless, it is not easy 
for container ports to have sufficient container cargo volumes to justify the 
massive investments. Therefore, container ports of individual countries are 
required to develop effective strategies to have enough traffic volumes. 
Based on country-level analysis, this study is designed to investigate 
empirically internal capabilities and external environments of logistics 
costs and traffic volumes in individual container ports. A theoretical 
foundation, the transaction cost economics (TCE) is applied to support and 
explain empirical findings. 
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I. Introduction 
 
Individual countries are closely interrelated regarding various territories 
such as economy, politics, culture, technology and so on. This 
phenomenon is called globalization. Globalization is considered to be 
fundamentally changing the business paradigm. Globalization has brought 
many opportunities around the world. Maritime industry is closely 
associated with globalization. Together with the progress of globalization, 
faster, more reliable and cheaper maritime transport services are 
contributing to the expansion in the global trade. 
Many countries seek to become a global logistics center linking major 
trading ports. Various factors are associated to be the global logistics 
center. Logistics cost is one of them. Moreover, logistics cost has an 
impact on international trade. Logistics cost is a major component of 
overall trade costs. A reduction in the cost may stimulate directly exports 
and imports. The decreased cost can make exports and imports more 
competitive.  
Many previous studies have emphasized the impact of logistics cost on 
economic growth. According to them, greater logistics costs may lead to 
lower levels of foreign investment, a lower savings ratio, reduced exports 
of services, reduced access to technology and knowledge, and a decline in 
employment.1) For example, Radelet and Sachs (1998) emphasize that a 
doubling of transportation cost may lead to a drop in the rate of economic 
growth of more than half a percentage point.2) Most international trade 
continues to be transported by sea, and container ports are crucial nodes in 
global shipping networks.3) Therefore, maritime logistics cost may play an 
important role to develop economies and expand trades in individual 
countries. 
In the maritime industry, more than 90 percent of international cargo 
moves through seaports. Also, 80 percent of seaborne cargo moves in 
containers.4) This shows that the importance of seaborne trade, in 
particular, trade by containers. The importance of containerized shipping 
in the global transportation and trade has been emphasized by many 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
1) Sanchez et al.(2003), pp.199-218. 
2) Radelet and Sachs(1998). 
3) Wilmsmeier et al.(2006), pp.117-140. 
4) Ramani(1996), pp.291-300. 
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scholars and practitioners. Containerized shipping provides cost savings 
by allowing goods to be packed once and moved over long distances via a 
variety of transport modes.5) Therefore, containerized transport cost may 
play an important role to determine the competitiveness of container ports 
and even the maritime industry of individual countries. 
II. Prospects for the Container Shipping Industry 
 
Globalization is a term used to describe the changes in societies and the 
world economy that result from dramatically increased international trade 
and cultural exchange. It describes the increase of trade and investment 
that results from a loss of barriers and the interdependence of countries.6) 
There are two important aspects of globalization in business. One is 
globalization of markets, and the other is globalization of production. 
Globalization of markets is a convergence in buyer preferences in markets 
around the world. Globalization of production is dispersal of production 
activities worldwide to minimize costs or maximize quality. Globalization 
of production facilitates exchanges goods and services around the world. 
As the result, world trade has grown at a rapid average rate of 5.9 percent 
since 1950.7) A decline in international transportation costs can explain the 
rise in the world trade. We witnessed significant technological changes in 
shipping. A key change is the use of containerization in ocean shipping. 
Historically, containerized shipping was first introduced in the United 
States in the 1960s, which require specialized cranes, storage areas, and 
rail-heads.8) Containerization was first adopted on the most heavily traded 
routes and developed countries. However, trade volumes have been grown 
in developing countries. In particular, the East Asian container port 
markets have been dramatically increased. The rise of China as the world 
manufacturing center was a key reason of the growth.9) Table 1 represents 
container traffics traded in major 20 countries. The greater parts of them 
are Asian countries. In specific, China, Singapore, Hong Kong, and Korea 
are included in top 5 countries. 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
5) Levinson(2006) 
6) Lorraine and Lenway(2001) 
7) Hummels(2007), pp.131-154. 
8) Hummels(2007), pp.131-154. 
9) Hung et al.(2010), pp.706-713. 
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<Table 1> Container traffic volumes of major 20 countries10) 
Rank Country Amount Rank Country Amount 
1 China 129,610,695 11 Netherlands 11,330,647 
2 United States 42,189,521 12 Belgium 10,984,824 
3 Singapore 29,178,500 13 Italy 9,787,403 
4 Hong Kong 23,699,242 14 India 9,752,908 
5 Korea 18,537,801 15 Indonesia 8,371,058 
6 Malaysia 18,247,032 16 Brazil 8,121,324 
7 Japan 18,059,697 17 UK 7,388,973 
8 UAE 15,174,023 18 Egypt 6,709,053 
9 Germany 14,624,545 19 Thailand 6,648,532 
10 Spain 12,607,854 20 Australia 6,536,491 
 
Figure 1 represents the growth of world container traffic statistics. 
Although there were the declines in flows in 2008 and 2009 due to the 
global financial crisis, container traffic volumes have kept growing year by 
year. According to Figure 1, container traffic growth continues globally, 
but at a slower pace. Growth in container traffic is slowing down, 
particularly from Asia. 
 
<Figure 1> World container traffic growth11) 
 
Container traffic volumes may reflect the level of trade activities. The volume 
may represent trade development and competitiveness of individual countries. 
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10) WDI and GDF(2010) 
11) Damas(2012) 
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Therefore, many countries are competitively constructing container ports. However, 
they cannot get back as much as they invest. The aggressive competition creates 
overcapacity situation in the container port sector.12) In general, massive investments 
are required to construct container ports with terminals, docks, storage areas and 
hinterlands. Nevertheless, it is not easy for container ports to have sufficient 
container cargo volumes to justify the massive investments. Presence of the 
terminal is no guarantor of use. Investing in a container terminal is one possible way 
it can hope participating in the container business, but it seems to be a lottery.13) 
Container ports of individual countries must develop effective strategies to have 
enough container traffic volumes. Otherwise, they may loss their competitiveness. 
The competitiveness in the maritime transportation is closely related to 
container port selection by ocean carriers, shippers and consignees. Furthermore, 
port efficiency is a relevant determinant of a country˅s competitiveness.14) 
According to Murphy and Daley (1994), a major factor in selecting container 
ports is ˄cost˅ by various parties such as freight handling costs, loading and 
unloading costs, and etc.15) The costs are directly associated with efficiency.16) 
Monetary costs of using container ports are represented by port charges.17) The 
importance of port charges in influencing port choice has been discussed by 
previous studies. There are various port charges such as charges on vessels, 
charges on containers and service charges. In international trades, the charges can 
be classified into export costs and import costs. This study is conducted through 
costs to trade of container ports. The costs are associated with completing the 
procedures to export or import the goods. In specific, these include costs for 
documents, administrative fees for customs clearance and technical control, 
customs broker fees, terminal handling charges, inland transport, and etc.18) The 
costs represent transaction costs to trade. Therefore, the transaction cost 
economics (TCE) can be a theoretical foundation to explain the costs. This study 
is designed to investigate logistics costs in container ports from empirical and 
theoretical perspectives. 
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12) Notteboom and Winkelmans(2001), pp.71-89. 
13) Slack(2001) 
14) Sanchez et al.(2003), pp.199-218. 
15) Murphy and Daley(1994), pp.15-21. 
16) Sanchez et al.(2003), pp.199-218. 
17) Tang et al.(2011), pp.65-82. 
18) WDI and GDF(2010) 
Determinants and Effects of Logistics Costs in Container Ports: The Transaction Cost Economics 
Perspective
G
198G
G
III. The Transaction Cost Economics (TCE) in the 
Container Shipping Industry 
 
The transaction cost economies (TCE) examines the efficient boundary 
between organizations and markets. Coase (1937)˅s initial propose to the 
TCE was that firms and markets are alternative governance structures that 
differ in their transaction costs.19) According to Williamson (1975), the 
TCE represents that economizing transaction costs is the central to the 
study of organization, and economizing is accomplished by assigning 
transactions to governance structures in a discriminating.20) The TCE 
argues that transaction costs are the major concern when a company is 
choosing between producing internally and acquiring over the market.21) 
Transaction costs can be different depending on various internal resources 
and external environments. Asset specificity and uncertainty are notable 
examples. 
According to Williamson (1996), asset specificity can be defined as the 
degree to which an asset can be redeployed to alternative uses and by 
alternative users without sacrifice of productive value.22) Transaction cost 
theorists emphasize transaction hazards from asset specificity. In the 
maritime industry, container port level differs so much in individual 
countries. Parties such as forwarders and shipping companies can be 
exposed to various risks in a country where infrastructure, managerial 
system and service of container ports do not come up to global standard. 
The parties concerned must own facilities and hire employees specialized 
in container ports of the country. According to the transaction cost 
perspective, container ports of the country can be characterized by high 
asset specificity. 
Uncertainty is another important issue in the TCE. Uncertainty is 
usually is defined as an event that cannot be forecasted. It is not merely 
change or the rate of change that causes uncertainty, but rather the 
unpredictability of change that affects the variables in critical dependent 
relationships.23) There are various types of uncertainty. Environmental 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
19) Coase(1937) 
20) Williamson(1975) 
21) Liang and Huang(1998) 
22) Williamson(1996) 
23) Lorenzi(1980) 
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uncertainty, behavioral uncertainty, supplier-customer uncertainty, 
competitive uncertainty, and strategic uncertainty are being discussed 
previous studies.24) Among the categorizations, this study focuses on 
environmental uncertainty.  
Environmental uncertainty refers to unanticipated changes in 
circumstances surrounding an exchange within an unpredictable or 
complex environment.25) This study is designed to examine the influence 
of uncertainty on the container shipping industry. For example, consignors, 
forwarders and shipping companies exposed to high environmental 
uncertainty can be involved various costs. The parties concerned are more 
likely to use container ports with low environmental uncertainty and asset 
specificity. Furthermore, this study argues external environments where 
various parties of container shipping industry interact each other. 
IV. Determinants and Effects of Logistics Costs in 
Container Ports 
1. Traffic Volumes and Logistics Costs in Container Ports 
 
In general, world container traffic volumes are calculated as the absolute 
number of containers being carried by sea, excluding the double counts of 
imports and exports as well as the number of involved transshipments. In 
other words, the traffic volumes may reflect the level of trade activity. The 
container port industry has always been competitive. Every container port 
has a history of rivalry with competitors near and far. Container ports 
around the world are thus facing severe competition from leading 
container ports and emerging ports. Maintaining enough traffic volumes 
has been one of the biggest challenges to container ports and host 
countries. The key issue for container ports to sustain competitiveness is 
how they can have enough traffic volumes. 
There have been a few studies investigating determinants to increase 
traffic volumes and competitiveness of container ports. For example, 
Pearson (1980) mentioned that confidence in port schedules, frequency of 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
24) Sawant(2012), pp.194-210. 
25) Rindfleisch and Heide(1997), pp.30-54. 
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calling vessels, variety of shipping routes and accessibility of port were 
discussed as major factor to improve container port competitiveness.26) 
According to Willingale (1981), navigation distance, hinterland nearness, 
connectivity to ports, port facilities, availability of port, port tariffs were 
also argued as determinants of container port traffics.27)  
According to the previous studies, most determinants of container port 
competitiveness are closely associated with efficiency. In general, ‘cost’ is 
a key index to measure efficiency. Port cost, a major component of overall 
seaborne trade costs can be a crucial factor of port competitiveness. Also, 
the port cost can be a key determinant of traffic volumes of individual 
container ports. The arguments can be theoretically explained by the TCE. 
That is, port users such as consignors, forwarders and shipping companies 
are more likely to use container ports where they can save transaction 
costs. Based on the above discussions, the following hypothesis is 
proposed: 
 
Hypothesis 1: There is a negative relationship between traffic volumes 
and logistics costs in container ports. 
 
2. Internal Determinants of Logistics Costs in Container Ports 
 
International maritime transport cost has been the topic of a growing 
recent literature. The cost may explain economic development and 
international trade patterns. Most of international trades are being 
transported by the sea. Furthermore, container ports are crucial nodes in 
global maritime networks. Container port cost, therefore, a major 
component of overall trade costs.28) Container port cost is usually charged 
directly to shippers and forwarders. The cost can be classified into several 
charges such as charges on vessels, charges on containers, service charges, 
and etc. Also, the cost can be considered a key to measure the efficiency of 
individual container ports. In general, maritime transportation is composed 
of many processes. The processes are often accompanied by various 
transaction costs. According to the TCE, transaction costs can be 
accompanied by uncertainty and asset specificity. In sum, logistics costs in 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
26) Peters(1990), pp.58-75. 
27) Willingale(1981), pp.109-120. 
28) Wilmsmeier et al.(2006) 
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influencing port efficiency can be determined by uncertainty and asset 
specificity of container ports. 
According to the transaction cost perspective, users may be much 
interested in container ports where to find costs to save. Total costs are 
likely to be higher when transactions are involved in unique assets, such as 
specialized or non-standardized facilities and services.29) In the case of a 
high level of input specificity, transaction costs associated with 
outsourcing are high. Consignors, forwarders and shipping companies can 
be exposed to high transaction costs under a high level of asset specificity. 
The parties involved may hire professional employees and own specialized 
facilities to use container ports where infrastructures and services could 
not meet global standards. As the results, unnecessary transaction costs 
can be incurred. 
Port accessibility is also relevant to transaction costs in the use of 
container ports. The lower the level of port accessibility, the more difficult 
it is for the parties involved to negotiate. An increase in 
transaction-specific assets can increase negotiation costs because a firm is 
more likely to make efforts to include various safeguards in the contract to 
protect its investment.30) In addition, the increase in the level of 
dependence induced by such assets can reduce a firm’s control over its 
partner, thereby necessitating more bargaining and haggling before the 
final agreement.31) The parties such as forwarders and shipping companies 
are likely to choose a container port that has lower transaction costs if 
other costs are equal. From the view of them, there are difficulties in 
coordinating transport transactions and safeguarding against opportunistic 
behaviors of other partners. Transactions with limited port accessibility 
give rise to various costs. The above discussion indicates that transactions 
via globally standardized container ports can be efficient in terms of costs. 
Therefore, consistent with the core premises of the TCE, the following 
hypotheses are proposed: 
 
Hypothesis 2: There is a negative relationship between infrastructure 
and logistics costs in container ports. 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
29) Williamson(1996) 
30) Joskow(1985), pp.33-80. 
31) Artz & Brush(2000), pp.337-362. 
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Hypothesis 3: There is a negative relationship between service and 
logistics costs in container ports. 
Hypothesis 4: There is a negative relationship between accessibility and 
logistics costs in container ports. 
 
The internal determinants of logistics costs in container ports are closely 
associated with container traffic volumes. According to previous studies, 
port freight, facilities, hinterland access, port productivity, sufficient 
capability, container port development, container port competition, port 
depth, transshipment, and container shipping line representative internal 
determinants to increase container traffic volumes.32) Among them, key 
determinants can be reclassified as container port capability such as 
infrastructure, service, and accessibility.  
For example, in China, many container ports have rapidly improved 
their infrastructure and superstructure to increase cargo throughputs.33) In 
Malaysia, distribution and accessibility are cornerstones in port 
competitiveness of Tanjung Pelepas Port.34) Also, port competitiveness 
requires better infrastructure combined with high levels of operational 
management.35) In this regard, the following hypotheses are proposed: 
 
Hypothesis 5: There is a positive relationship between infrastructure 
and traffic volumes in container ports. 
Hypothesis 6: There is a positive relationship between service and 
traffic volumes in container ports. 
Hypothesis 7: There is a positive relationship between accessibility and 
traffic volumes in container ports. 
 
3. External Determinants of Logistics Costs in Container Ports 
 
Container ports are being confronted by forces of change and 
uncertainty that are reducing their abilities to control their own destinies. 
In the last decade, there were significant uncertainty and change that have 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
32) Peters(1990), pp.58-75; Medda & Carbonaro(2007), pp.573-587.. 
33) UNCTAD(2008) 
34) Subhan & Ghani(2008), pp.353-373. 
35) Yeo et al.(2008), pp.910-921. 
Determinants and Effects of Logistics Costs in Container Ports: The Transaction Cost Economics 
Perspective
G
203
G
made container port planning extremely difficult.36) Forwarders, shipping 
companies, and consignors may face various external environments in 
container ports of individual countries. Uncertainty is a representative 
challenge.  
In seaborne trade, transportation is influenced by transaction 
characteristics including environmental uncertainty. Transaction cost 
theorists have suggested that environmental uncertainty arises from 
various difficulties associated with adapting to unfamiliar environments as 
well as with monitoring the contractual performance of exchange 
partners.37) In the maritime industry, a serious barrier to effective 
transportation may be uncertainty regarding container ports. Maritime 
uncertainty can give rise to transaction costs such as communication, 
negotiation, and coordination costs.  
Hallikas et al. (2002) argued that a firm’s efforts to identify potential 
partners account for a large portion of its environmental uncertainty.38) 
This suggests that maritime uncertainty has considerable influence on 
searching costs in seaborne trade. In addition, the uncertainty can make it 
difficult to estimate future costs, thereby hindering firms’ efforts to 
transport contracts. Because maritime uncertainty can limit the degree of 
ex ante contractual completeness, it may increase ex post monitoring 
costs.39) The TCE posits that organizations may face opportunity costs 
because of their failure to correctly adapt to market uncertainty. That is, 
forwarders and shipping companies that do not adapt to changing market 
conditions may face opportunity costs because of increased market 
uncertainty. Therefore, given the unique nature of environmental 
uncertainty, an increase in the level of maritime uncertainty may increase 
transaction costs. 
A labor-industry relation in container ports is also an important variable 
of port competitiveness. The organization of port labor and the associated 
systems vary considerably throughout the world. In recent years, 
globalization has occasioned a wave of strikes and other contentious 
actions in the world’s ports.40) Frequent labor disputes have made it 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
36) Slack(2001), pp.1-16. 
37) Goldsby & Eckert(2003); Williamson(1991) 
38) Hallikas et al.(2002), pp.45-55. 
39) Susarla et al.(2009), pp.205-240. 
40) Turnbull(2006), pp.305-326. 
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difficult for port users to cope with competition. In other words, 
uncertainty stemming from labor market can be a major external 
uncertainty to the parties using container ports.  
Institutional environment can be another variable of port competitiveness. 
Many world’s major container ports are located in emerging countries such as 
China, Korea, Singapore, and etc. Emerging countries are generally characterized 
by rapid economic development and policies favoring economic liberalization as 
well as free-market systems41). In addition, institutional environments tend to be 
stronger in emerging countries.42) Institutional environments, which make up a 
large part of a firm’s environment, include regulatory institution (e.g., laws), 
normative institution (e.g., professions), and cognitive institution (e.g., habitual 
actions).43) According to the institutional perspective, institutional environments 
can be defined as uncertainty surrounding organizations. Therefore, the parties 
involving in container ports may face various costs under strong institutional 
environments. Therefore, the following hypotheses are proposed: 
 
Hypothesis 8: There is a positive relationship between maritime 
uncertainty and logistics costs in container ports 
Hypothesis 9: There is a positive relationship between labor market 
uncertainty and logistics costs in container ports
Hypothesis 10: There is a positive relationship between institutional 
uncertainty and logistics costs in container ports 
 
External uncertainties discussed before can be closely associated with traffic 
volumes in container ports. According to the TCE, various costs come from 
uncertainty and asset specificity. Transaction cost theorists argue that 
environmental uncertainty has considerable influence on transaction costs. 
According to Liang and Huang (1998), organizations adopt specific transaction 
processes determined by the level of environmental uncertainty.44) That is, all 
other costs being equal, organizations choose transaction processes that 
minimize their transaction costs, which are influenced by transaction 
characteristics such as environmental uncertainty. The parties such as owners of 
goods, forwarders, and shipping companies may prefer using container ports 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
41) Arnold & Quelch(1998), pp.7-21. 
42) Hoskisson et al.(2000), pp.249-267. 
43) Grewal & Dharwadkar(2002), pp.82-98. 
44) Liang & Huang(1998), pp.29-34. 
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involved in less external uncertainty. Therefore, consistent with the core 
premises of the TCE, the following hypotheses are proposed: 
 
Hypothesis 11: There is a negative relationship between maritime 
uncertainty and traffic volumes in container ports. 
Hypothesis 12: There is a negative relationship between labor market 
uncertainty and traffic volumes in container ports. 
Hypothesis 13: There is a negative relationship between institutional 
uncertainty and traffic volumes in container ports. 
 
Overall, this study aims at better understandings of logistics costs in 
container ports. In specific, we discussed determinants and effects of 
container port costs in terms of the TCE. Figure 2 below can show a 
conceptual model of this study. 
 
<Figure 2> Determinants and effects of logistics costs in container ports 
 
V. Research Methodology 
 
1. Data Collection 
 
Data used for this study was retrieved from several maritime databases, 
which contain country-level data. Sampling frames were Encyclopedia of 
the Nations, UNCTAD, World Bank database, and etc. We analyzed 125 
countries in which container ports are located. At first, container port costs 
of individual countries were calculated. The costs measure the fees levied 
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on a 20-foot container in U.S. dollars. All the fees associated with 
completing the procedures to export and import the goods are included. 
Most official costs are included. For example, costs for documents, 
administrative fees for customs clearance and technical control, customs 
broker fees, terminal handling charges and inland transport are included.45) 
Second, container traffic volumes of 125 countries were calculated. The data 
was from Encyclopedia of the Nations. Traffic volumes in container ports 
measure the flow of containers from land to sea transport modes and vice versa, 
in twenty-foot equivalent units (TEUs), a standard-size container.46) 
Port infrastructure represents the quality of port infrastructure 
measuring business executives' perception of 125 countries’ port facilities. 
Data were from the World Economic Forum's Executive Opinion Survey. 
Port service shows business executives' perceptions of their country's 
efficiency of customs procedures of container ports.  
Port accessibility represents the liner shipping connectivity index 
capturing how well countries are connected to global shipping networks. 
The index was computed by the United Nations Conference on Trade and 
Development (UNCTAD) based on five components of the maritime 
transport sector: number of ships, their container-carrying capacity, 
maximum vessel size, number of services, and number of companies that 
deploy container ships in a country's container ports. 
Institutional uncertainty and labor market uncertainty were from World 
Development Indicators. Data of maritime uncertainty was retrieved from 
World Factbook by CIA. 
 
2. Results and Discussion 
 
To test hypothesized relationships, this study used SEM (Structural 
Equation Modeling) with AMOS program47). Through SEM, this study 
could evaluate a causal model using the maximum likelihood estimation 
model. Figure 3 shows the proposed model with SEM estimations.  
Table 2 presents the correlation matrix for all variables included in the 
analysis. According to the correlations, directions of relationships among 
container port cost, infrastructure, service, accessibility, labor uncertainty, 
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
45) World Bank database, http://data.worldbank.org/data-catalog/world-development-indicators 
46) Encyclopedia of the Nations, http://www.nationsencyclopedia.com/WorldStats/index.html 
47) Arbuckle(1999) 
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maritime uncertainty are consistent with our hypotheses. Also, the correlation 
between port accessibility and container traffic volumes is noticeably high. 
 
<Table 2> Correlation matrix48) 
          CT      PC       PI       PS       PA       IU       LU 
PC       -0.253 
0.008 
PI        0.197   -0.362 
          0.053    0.000 
PS        0.196   -0.513    0.820 
          0.055    0.000    0.000 
PA        0.720   -0.307    0.451    0.345 
          0.000    0.001    0.000    0.001 
IU        0.150   -0.434    0.724    0.767    0.330 
          0.119    0.000    0.000    0.000    0.000 
LU       -0.103    0.194   -0.290   -0.282   -0.092   -0.296 
          0.288    0.044    0.004    0.005    0.343    0.002 
MU       -0.090    0.129   -0.126   -0.171   -0.031   -0.080   -0.060 
          0.360    0.189    0.232    0.102    0.751    0.419    0.542 
 
<Figure 3> Proposed model of logistics costs in container ports 
 
  
   
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
48) Cell Contents(Pearson correlation, P-Value), CT(container traffics) PC(container port cost), PI(port infrastructure), 
PS(port service), PA(port accessibility), MU(maritime uncertainty), LU(labor market uncertainty), IU(institutional 
uncertainty) 
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According to Figure 3, there are eight variables. An independent variable is 
logistics costs in container ports. A dependent variable is container traffic 
volumes. And, six antecedents are port infrastructure, service, accessibility, 
maritime uncertainty, labor market uncertainty, and institutional uncertainty. 
This study estimated the paths in the model in Figure 3. Figure 3 and Table 3 
represent SEM estimations of the proposed model.  
According to Table 3, the overall fit of the model is good in that the GFI 
(Goodness of Fit Index), the RFI (Relative Fit Index) and the NFI 
(Normed Fit Index) are close to 1. Also, RMR (Root Mean-square 
Residual) of the model is below 0.05.The fit indices indicate an adequate 
fit for the overall model. 
 
<Table 3> Casual results of the proposed model 
Hypothesis Relationships Standardized 
coefficient 
1 Logistic costs in container ports ĺContainer traffic volumes -0.101* 
2 Port infrastructure ĺLogistic costs in container ports -0.319*** 
3 Port service ĺLogistic costs in container ports -0.412*** 
4 Port accessibility ĺLogistic costs in container ports -0.205** 
5 Port infrastructure ĺContainer traffic volumes 0.240*** 
6 Port service ĺContainer traffic volumes 0.185** 
7 Port accessibility ĺContainer traffic volumes 0.708*** 
8 Maritime uncertainty ĺLogistic costs in container ports 0.069 
9 Labor uncertainty ĺLogistic costs in container ports 0.071 
10 Institutional uncertainty ĺLogistic costs in container ports -0.234** 
11 Maritime uncertainty ĺContainer traffic volumes -0.099* 
12 Labor uncertainty ĺContainer traffic volumes -0.058 
13 Institutional uncertainty ĺContainer traffic volumes -0.097* 
  
Goodness-of-Fit-Index 
 
 Chi-Square 38.55*** 
 GFI 0.841 
 NFI 0.854 
 RFI 0.831 
 RMR 0.027 
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Hypothesis 1 suggests that logistics costs in container ports are 
negatively related to container traffic volumes. Coefficient for container 
port costs is negative (-0.101), which is statistically significant. The result 
can represent that logistics costs in container ports may decrease container 
traffic volumes of individual countries.  
Hypothesis 2, 3, 4 state negative associations between internal 
capabilities of container ports (infrastructure, service, accessibility) and 
container port costs. Coefficients are negative and they are statistically 
significant. Hypothesis 2, 3, 4 are thus supported. Hypothesis 5, 6, 7 argue 
that improved internal capabilities of a container port encourage 
consignors, forwarders or shipping companies to use the container port. 
Coefficient estimates are significantly positive which support hypothesis 5, 
6, 7. Based on the results, we can expect that globally standardized 
container ports can be costly efficient and competitive to increase cargo 
throughputs. 
Hypothesis 8, 9, 10 represent positive relationships between external 
uncertainties and logistics costs in container ports. Coefficients for 
maritime uncertainty and labor market uncertainty are positive. However, 
they are not statistically significant. Moreover, a coefficient for 
institutional uncertainty is negative. Therefore, hypothesis 8, 9, 10 cannot 
be supported by the empirical results.  
Two possible answers may justify the results. First, institutional 
environments including strong regulatory institutions may decrease 
logistics costs in container ports. In other words, strong government 
policies can lower costs for documents, administrative fees for customs 
clearance and technical control, customs broker fees, terminal handling 
charges, and inland transport of container ports. Second, with regard to an 
insignificant coefficient, sampling error may be involved.49) 
Hypothesis 11, 12, 13 argue that there are negative relationships 
between environmental uncertainties and container traffic volumes in 
individual countries. Coefficients for maritime uncertainty, labor market 
uncertainty, and institutional uncertainty are negative. Most of them are 
statistically significant. However, the coefficient for labor market 
uncertainty is not significant. Therefore, hypothesis 11 and 13 are 
supported, but hypothesis 12 is not supported.  
GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
49) Churchill & Lacobucci(2002) 
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This study hypothesized thirteen relationships among determinants and 
effects of logistics costs in container ports. Most of them are empirically 
supported. However, four hypotheses (hypothesis 8, 9, 10, 12) are not 
supported. Overall, the hypothesized relationships based on literature 
reviews and theoretical foundations are partially supported by the 
empirical results. 
 
 
VI. Contribution and Conclusion 
 
Many container ports have been constructed around the world. The 
aggressive competition, however, creates overcapacity situation in the 
container port sector. Port competitiveness has been a key issue in the 
container shipping industry. There have been various studies to find 
effective strategies how traffic volumes and competitiveness can be 
increased in container ports. Limited major container ports have been the 
subject of early research. This study has a different approach to identify 
determinants and effects of logistics costs in container ports. 
Based on country-level data, this study is designed to investigate 
empirically internal capabilities and external environments of logistics 
costs and traffic volumes in container ports. Also, a theoretical foundation 
is applied to support empirical findings. In specific, this study theoretically 
investigates determinants and effects of container port costs based on the 
transaction cost economics (TCE). The TCE has been a representative 
theory in management and marketing territories. This study suggests that 
the theory can provide useful theoretical backgrounds to find port 
capabilities and country environments that increase traffic volumes and 
decrease logistics costs in container ports. The main contribution of this 
study is to provide empirical evidences on the determinants and effects of 
container port cost overcoming the limitations of early research. 
This study is among a very few empirical and theoretical studies on 
container port costs in the country-level. Therefore, the findings of this 
study must be viewed with some limitations. First, research methodology 
can be reconsidered in future research. There are some missing factors 
regarding logistics cost in container ports. Comprehensive internal and 
external factors in terms of container ports may be reconsidered. Second, 
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container has been a key transportation of trades in individual countries. 
Also, various channels relationships can be associated with container 
transportation. Therefore, we think that moderating effects from 
dependence and conflict on channel relationships between container 
transportation and export performance could be an interesting topic for 
future research.  
This study is only the first step to explore container transportation with 
theoretical backgrounds. It is hoped that this research inspires more 
theoretical or empirical studies on the impacts of container transportation 
in the maritime industry.* 
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